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Abstract: The adsorption properties of methyl orange (MO) and methylene blue (MB) on MCM-22 zeolite
were studied. The influence of contact time, adsorbent dosage, initial concentration of the adsorbate, pH, and
re-use times on adsorption were investigated. The results showed that both MO and MB were adsorbed on
MCM-22 quite well. When the MCM-22 dosage was 0.03 g, initial concentration was 1x10™* mol-L", con-
tact time was 60 min, and pH was around 3, the optimal adsorption of MO was 95%; when the MCM-22
dosage was 0.03 g, the initial concentration was 4x10* mol-L", contact time was 60 min, and pH was

around 11, the optimal adsorption of MB reached to 98%.

Keywords: dye; MCM-22; adsorption; methyl orange; methylene blue

MCM-22 5> F s 3t 7K ia 889
0% B3 P BERA 31

THELE, G, wu%
BT BRSO T GBI, Sl TR ML i s,

WAE B R s S s A 12

Email: ding-chh@163.com

B B AR T MCM-22 o F it F A8 A B F 2 T 69 R MM ae, F 27 &M et . R A A 2.

FeHAI R . % pH. BT IREAE L AR REF T MCM-22 5F if Bt a8 09 5.

4R R

MCM-22 5~F i3 9 A An 2 9 2 B YA T 0 A 2R, 5 MCM-22 R &4 0.03 g, FRAAERE A
1310 mol-L™", & i B 18] 60 min, #144355& pH 4 3 £ 4 i, B 2R R AE, A 7T X 95%; 4 MCM-22
JREH 003 g, EFEERES 4x10* mol-L”', KA A] 60 min, #144750& pH 4 11 £ AR, I

R RAE, B EIT L 98%.

KEBIR: A4 MCM-22; AW WA ZFRE

138

AR A AT 2RI TR ), PR E, AfELL
e 2o RS K G BRI AR
REAEASRHRR Y, H AR T UK AL PRI 1206 GeRk IR K LT
AEAE, BT KRR G AR AR BTV . A%
SRR AR AT A A YBEAAE)iE.

PR EAMEEAE 70 EARLISKR AL R K AR AR
LN GIHEAER B G & AR R R E
(v By Fe B TR RS 4 5 SR P RIVRL 51

HEEWMEB: KXNIEXFEEFEEME (Q201001)

978-1-935068-16-7 © 2010 SciRes.

1268

MG IR . MCM-22 70 T LA SRR fLEA R, A
RIS, b T IeIA L P L I PR A $
L, WK FORE I T oL IR LR L 1)
WA S A B DRI T DATREL,  MCM-22 43 FFix L
YRR IR L Fm B T 7 1 H, MCM-22 4311
BA Rirpideoe vk, AL A LRl g ks
Kedlr, (ETRHMTRE,

2 LIEES

2.1 FERF

SZIG T PR LR . W R R . NaHCO;. /K&



Conference on Environmental Pollution and Public Health

ARASFN NaCl 354 70 Hr4l, BT MCM-22 43T A 5K
W= F, LA AR ISR
2.2 TWH*E

B ) MCM-22 T 10 mL .08, A
5 mL A[FEREERGRIER, e — @RS, 2050
B, IR EEW, AR IR IR A I g
BHOMRE, FFH5E MCM-22 W B BRI B 5

AN — AT WG H A B AR 1 UV-2450 it
175 FETZG R S5 R K A R R i (WG A
T T 0 5 R VRO GBI AR

3ER5ITE
3.1 W B3 et 18] B 52 Rl
100

Dye sorbed/%

80 e T T T T T T T T T T T T
0 60 120 180 240 300 360
Time/(min.)

Figure 1. The effect of contact time on adsorption
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Figure 2. Dosage of MCM-22 on adsorption
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Figure 3. Effects of initial methyl orange concentration on

adsorption
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Figure 4. Effects of initial methyl methylene blue concentra-
tion on adsorption
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Figure 5. Effect of initial pH on adsorption
5. #¥0%4 pH (&3 BR Mt B9S2 0

3.5 MCM-22 ES FI AR

H-MCM-22 HAREFHAFE M, R, 76
800 °C LA kke, LA A B AN 23 T A2 B b () 4
A% W B E H-MCM-22 L (A LG RE ] 8 il R 20 i
DRT e ) SR FH v i 8 R 1 V6 W B G R ) MCM-22
ST T A .

FEEFMERTE 6 i, £ MCM-22 Hf7 R
UF IR RE

Dye sorbed/%

20

0000

Re-use times

Figure 6. Re-use times of H-MCM-22
6. H-MCM-22 By E 5| FtE4E

4 &g

MCM-22 % FEBE R FIY F 5 5 340 ELA B 407 PO R B
MEfE, EEAAMAE R . 24 H-MCM-22 Jii&E N 0.03
g, PRI N 110 mol-L™, WE B [A] 60 min I,
WG W pH A 3 o4y, W Zmis 95%. 4



Conference on Environmental Pollution and Public Health

H-MCM-22 Jfifely 0.03 g, W HIEHEIKE N 4x10*
mol-L™, WY B F] 60 min B, HILAHH pH b 11 24,

W B3 AT IA 98%
References (3% 3C#k)
[1]  Nigam P., Armour G. , Banat I. M. ,Singh D.. Physical removal

(2]

(3]

of textile dyes from effluents and solid-state fermentation of
dye-adsorbed agricultural residues [J]. Bioresour.Technol, 2000,
72:219-226.

Namasivayam C., Kavitha D. Removal of Congo Red from water
by adsorption onto activated carbon prepared from coir pith, an
agricultural solid waste [J]. Dyes Pigments, 2002: 47-58.

Rana S., Misra R.D.K.. The Anti-Microbial Activity of Tita-

1271

(4]
(3]

(6]
(7]

(8]

7

% Scientific
J

0%* S
* Research

%

9

o

nia-Nickel Ferrite Composite Nanoparticles [J]. Surface Engi-
neering, 2005, 12: 65-69.

Low K. S., Lee C. K., Tan K. K.. Biosorption of basic dye by
water hyacinth roots[J]. Bioresour. Technol, 1995, 52: 79-83.
Corma A., Corell C., Perezpariente J., et al. Adsorption and
catalytic properties of MCM-22: The influence of zeolite struc-
ture [J]. Zeolites, 1996, 16(1): 7-14.

Ravishankar R. Characterization and catalytic properties of zeo-
lite MCM-22 [J]. Microporous Materials, 1995, 4(1): 83-93.
Leonowicz M. E., Lawton J. A., Lawton S. L.,et al. MCM-22: A
molecular sieve with two independent multidimensional channel
systems [J]. Science, 1994, 264 (5167): 1910-1913.

Ding C. H.,Wang X. S.,Guo X. W.. Effect of hydrothermal
treatment of MCM-22 catalyst on the acidity, pore structure and
alkylation properties oftoluene withm ethanol [J]. Chemical
journal of chinese universities. 2007, 5(28): 922-927.

978-1-935068-16-7 © 2010 SciRes.





